Among measurements of the neutron lifetime, there is a 1% difference between proton-counting methods and neutron-counting methods. In this paper, a new electron-counting method with a magnetic field aiming for a 0.1% accuracy is proposed, which would have a possibility to probe the discrepancy.
The neutron lifetime, τ , can be described with the number of the neutron decay, N β , and the 3 He(n, p) 3 H reaction, N3 He , as follows:
where v is the neutron velocity, and σ is the cross section of the 3 He(n, p) 3 H reaction. The number density of 3 He is represented as ρ, which depends on the pressure of 3 He, P , and the temperature along with the neutron beam inside the fiducial volume, T . Since σ for cold neutrons is inversely proportional to the neutron velocity, σv can be treated as a constant. In a magnetic field of B [kG], the radius of curvature of R [cm] for a charged particle with a mass of m [MeV/c 2 ] can be denoted as follows: 
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R = p 0.3B = √ T 2 + 2mT 0.3B ,(4)
